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(54) CARBONYLATION CATALYST AND CARBONYLATION METHOD USING THE SAME 
(57)Abstract 

PURPOSE: To carbonylate an acetylenic or olefinic unsaturated compd. by using a catalyst system having high stability and 
capable of keeping high catalytic activity over a long period of time. 

CONSTnUTION: A carbonylation catalyst system is constituted by containing a group VIII metal source (e.g. palladium, 
palladium chloride or the like), a ligand such as triphenylphosphine and an acid such as an alkylsulfonic acid supported on a 
carrier. An acetylenic or olefin unsaturated compd. and carbon monoxide are reacted in a liquid phase in the presence of the 
catalyst system and a carbonylated product is stably produced over a long period of time in a high conversion rate with high 
selectivity. Further, when a nuclephilic compd. having a separable hydrogen atom such as water, alcohol or carboxylic acid is 
reacted, an unsaturated or a saturated carboxylic acid or ester thereof is produced. 
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1 

^is, (2) i2{ar^'*jj:c; (3) K-c«t^snri>« 

[I«*JS4 ] }af*©J:kaffla*i 10-3000 m' / 

icMox. 0 . 0 1 ~2 omm.%vi>^nnim i fa«s© 

T2>^3^«a*;^7 ^ >«A:«S3 w«r;pt'>-c*5 

in-mm 10] 7-n h T 

*ifc^i>^c< l«'C*Sf«*«9K«8©*;l'jK--'Ht 
tig^ll] (l)lfc«®ai0 0~200 0m' 

;^;:^7^>*/c(*m3W«lTJl't^>teJ:CX (3) r^a h 
[Sd^ 1 2 1 1 S/c»gg^ 1 1 (cfB4S©M 

[if 1 3 ] y^fm\t-^ffi a-r-^^-v >.wb^ 
©*;i'!j<-;Wt:^rft. 

*Stt{b^*jsi&$#5is*3S 1 2fia*fe©*jusj<-;u 
<b?^. 

«rW^S{b^X»*Jl'>J?>K'C*S«^3K 1 483*8© 
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2 

;U3-;b-C*iN*« 1 5ieiS©*;l'jKiJHb:^^. 
[sS5}?ii 1 7 ] «i?«s^©??^ST. ( a ) ^N*fif*©T -fe 

{h)-mWm. i6i:lf (c) zK. ^5^1-20© 
Jlgl*g«Til'3--»k ^3R« 1-2 0©*;l'#>ffi*>P,a 
«nft:lb^«5?:5rc;$-«f2.:^-C*-p-C. WIBWJSRJRi 

1/-C. (1) «»«:ffi^3nfcgi)wa^viiii^)Siig. 

[nm& 18] ( 1 ) ffii$Ks^s txfcmm^mvLii 
m^wm. (2)^3^*;^7^>*fc«^3w«T 

;^^^>*JJ:c? (3) 7•a^>s^■c«M)^sn/cfij(^«JS©# 
?rF. (a) a-T-bg^U>»^{bkSK. (b)-K{b 
ess. *jJ:CJf (c) tK. TJl/a-^Ufciiyf^^U^K^SfJSP 
?>S«tvft:iJ>&< 4 t) lo©^Stt^b^*®t:.S<i-. 

a . /3 - i u '^^■^tmt»\'^^iynx\t^<mmw^ 

20 [000 1 ] 

tcWfflft«J«^. *Jj:C;c©fi«KJR€:fflt»-CrH29^U> 
^ >}fi:FfiSfaib^!feS:*;U'J<-JMb^'** 

accMf -5. 
[000 2] 

m^<D^m'i T-fef u:^J^X»:*-U7^>3S:T:«Sfn{b 
^ifc*;U;K-JKb^'5.fc«i>©«4J«^te4:af*Jl'si<^Jt' 
<b:^*s«sgsn-ci,>«.. f^W^c^-'i'iKiMblSic&tc 

30 4. -Kfb^43J:o-^14fb^tSJc.§-e?.:^* 
&^'C^,>5. c©:^fttc*jc»'C, *Ji'iJ<::^JHb«iJS«. 

[ 0 0 0 3 ] KiH#itUJISS^^i:f«E P - A 1 - 1 0 6 
379, EP-Al-235864. EP-Al-27 
47 95, EP-A 1 -2 79 4 77{Ctt. />-'7p<?A 

40 jusH-JWbr^i&a^jpi^sn-ct*^, 

[0 00 4l«F4^5-2 92 1 2-^51b«. !^I1S6 1 
-1 76 5 49-^^$8. !RFPiBg6 2-7 2 6 49^^1; 
- !t#raffB6 3- 1 546 4 6#^i#8lCW. 2ffi©/N-7 

fi£gnfc*;i'4<-;w{btt^jRi, c©flj[jSjR^ffit>-CT 
•b^ u>Jg:T:«S?llfb^%te 1^7 ^ >JS{b-^!^4;?7 
;ujjf^ji'fb-r-5:^fja*sHs^.§nrc>?,. ttrgai^ii 

886 3- 1 54 64 6-f^«:«, J-^^i^tfMt^t 

OT, ^i^K{b^J:5i^«{b^*ijif3£l/«r»Ci*Je 
50 tgsnriiS. 




C000 5 ) 3 it$pg¥4-2 1 58 5 m^mc 
oj!i!«JS*ffit>r T -fe 5^ b ^s^^F^fa^b^fc u 

[000 6 ] cn6©:^i£«:<l;n«> ^fi©iffS*fflc^ lo 

[000 7 ] o*>L/. S9ia:&&rfflc»6n.s«afii^tt. 
^«T-fe5'i'>.3^^teflMb^>Jct'**Ji'*'-JWb-r'5 20 

^<o^^•7y'>A^b^«^*#t^l^-)S4jaE^^*ffl^,»r^>. s 
Ic.*(c/^• 7 y -i? A<b^i^*5g7c$ n> ^)l#ft:<t -o r 

[0008] 

Mtt4S»}raiBJ#-C^**;V5}<-;Wb<5j!j«JK. *jJ;0'C 
©MJi«*ffl<,>fc*-'WsJ<^;Wb*ffi%}l«-r ^. C itc* 
s. 

[0009] 2^^?Bofacogm. >''5•7i^^7AT!a*$^ 

[00 1 0] *ll?^(D?eK:flfe(Dgfi«jK, TH2^U>^ 

XW^ u -f >^^IM«Hb^(D/7JWjJ<-;Wb«: J; •J . 40 
(t!«!^*. S5S^c«tiS^riSi,>|K{b$*i<};!yfStR^4S^ 

[001 1 ] 2t:«Bj©f6(DSe?j«. ^ 3f i' >;;i'^^?-;i' 
3?{**iSii>efb*RDfaiR^-CS»3WS5tK:S«jg^i± 

[0012] 50 
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(«S«r<B9i-r-&/c*C»#S] *^Bj#6«HiFI2gW«r 

teWa^fcfcl^T. :F«3-«!jSEJS-C4>?.{c*>*^j&»t>P>r 
[0013] fJi^Jt. *«BJ©*<>U!j<r.<»Hb>!4J»iK 

». ( 1 ) ffif^(c«^sn:^c^)ti^viiie«^^, 

(2) Kfi^iJJrc/ (3) S-c«RK§n-ct,>i), 
[0014] «(riajsi»aiiviids^«=''''«ji' h . - •> 

»1 O-SOOOm' /ggS-C*or*>J:lr>. PiBJS 

tmm\nim^wm<Dtmm!,t, jit^tcwL/r, o. o 
i-2 0Sfi%t:*?>i©^*s|n,>. iBfii^». UWb^ 

IS®!, y>K. ja-'>ay>»ite<!f) tcsrt 

[0015] fIfeM8S5l^©??^tT. 

!Bi<b-®fb^<t*jStc;$-&: iJ)V^~Mt^m^^ 
fiJES Hi-* , 3 6 tCBittpJ«gnc*SRMiF«:i&r *«1^t£f b 

*-r-5{b^«!l. *JV;}<>K^i4:) ^rJSt&S-e-Si. T-fe 
5^u>*^«afD^b^!aSfcl3:*U7 ^ >»5FiS«i{b^!g?i 

>tt^iSI0rSiK^5:Wr4<b^!B5'S:Sl»t- 
[0 0 17] 

[0018] :^nm<Dm^mt. trnviim^H^cmm 

Oi^'^A, -{'JS^-JA. -ydr;l,. /S7i>>>Afc J:C5d 
^*S^*n5. ^j:*J, 1 9 90^«P*{Cfcl,>r. SiriSTc 
SX?^8]^S^ (Fe. Ru, Os) . ^Qg^ 
7C^(Co.Rh. I r) . SI OgOT^ (Ni. P 
d. Pt) fc^Sasnri*^, HrJTcJRtCtt. 



5 

[0019] mfamm\aim^mit. ^mt^. mm 

[0020] HW^SPvmj^Tu^cDft-^igjtcw. 
[00 2 1 1 ^i^*=&«fiS■r^>i^^4^=•». oh 

(bFn+v) . ^ h'^'i'. -^uiiidriy^ 
h + i'* ^PsK- t'<Z)T 2^/7 JbsJC- Ji^, r -fe 

i'©byTy-il'*:^7^» ; NH, (T>5» . 
NO. NO. (■=. h D) . NO3 h7 h ) . x^U 

[00221 «g(*:X»e*4 OrW. mtf . T-^z^fV 

(y- 0- h yJ^t*y^^^l"^;^7 ^» 
r-fef— v^;^ (<^7*-;^l^y£?;^j^:^7-^ » 
5 y A-y ;V7 * - h 7 e^-? Al§t^x«^« : 

THzhi^eig, j^^>i?yf=>T'feh73:>'>e^^cif 

^. yi;aotfx ( h y7*ji'jj?;^7 ^» e^. 
■7+:?^ ( h y7*-;i'*;^7^» e^, f-h^^^;^ 
(2-b•y^^J^•:^7*x^^;^;^:? ^» e^. -f-h^^^ 
:^ [i> (2-b'y5^-ii') 7*-;uj^;^7^>] 
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Ki^x (hy7*-Ji'*;;^-7^» a^. ftKtr;^ (2 
-b-yi?il/y7xijl'*;^7 >) e^. seKbx ( h 
y7x-ii't';^7-<» e^, •^+-y-i'ocie^ (i 
V) Knt<b'©a^fi:x«iUfi : is^uctn^iottm-r 

[00231 mizmii^t vxnt. juiji^iiis^^fttci^ 

ffittK : y . T^ws^f. ;^y*-TJU5:f, -7 

tS/'A. p9>5i'A^ci-©ifA±-a£!B5«: i^y 
[0024] ftrlBiSttKi Urtt. ^©lajgtci^T. 

Ti'y^nsiBS. ijiyr^y oxh >j;v. a<bexij7=> 

20 *-:>TfcJ:tn S/c. ffitt^t*. ^°Dlg?§. 

[0 0 2 51 »*l/i»ta(*{cw. ritt^:£'y*. r^b 

5:^ (r-r)l-Zi-tj:£) . i/y *r-rJl'S:^. 9^5rx 

[0026] SigJ^. @©5I^^©S 

[00271 ffli*©tbaBa». J!j!jitSt4=&»%*3?J:i.> 
30 teH-CSS?t?$. 05^«O. l~3 0 0 0m' /grSS 
-C*)il>*i. aSl 0~3 0 0 0m' /g. l/< a 
10~2500ni» /g, S6{C»*KW50~20 
0 0m' /geS {WS.«5 0~1 BOOm' /g^ 
-0*2.. ffii*©ttaBa« 100-2000 m' / 

[0028] mwomiusm. ^msnmit. i&ms^ 

40 2 0 0:f>i'XhP-A. j!fSL/<«l 0~1 50:*-> 

^«0, 05-7ml/g. »Sl/<BO, 05~3m 
l/g> 3e.{CifiF$K»0. l--2tnl/g?iS-ca& 

[0029] jg|»9^VIIl|^)Sg8<DtS}$«». jl^S 
J^a(*. ffi<*K:>PtC-T. {?il^«0. 0 1~40*S 

so %. a^o. 0 i--2oms9^. »$o<«o. i~i 
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*9. 0. 5-5*«%figr*4Ji^*5^»,». j!4j«(D 

[00 30] mmmmviim&mm<Dm»^<Dmf^it, . 
ens, 

[00 3 1 ] :*:^?«or)a!!6l*«fi2^a^^^r$^-C^,iS. c 
<c < <k lb 1 -PCD lyWf-. bSM^. ^H-f , X»r 

iifit7c:3g«:*tL/T:ieaoiiil-r*.5ii^A5^i». cne© 

[0 0 3 23 



[00 33] TJU^^^us^is. tr^ii/, T y 
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■fejrijl/, 1 — 1 l-y^jn 
Jl'. 1 - i-<D^*« 2-10 SfiOStflttX 

x^r.;u, 7'pfr.;v, 1 2-:/^r. 
1 -^>^::.;L'. 1 --^^t^t/^Jl/. 1 -^^^z. 

OK^^Z-- 1 0?lS©T;U+::i.ib«Ai^J*n2). 

10 (0 03 4] i/^PT>^m^>»l/SK:«, i^t^P^^^;!/, 

Oge<Dl^i7PT;l/+;Hl7&i^*n. TV-Jl'SCC^; 
[0035] 1SS3S»tCli. -sf-dM^i Ur^SH^F 

Ui^Jk 2-fc:'7i^^;l/3fe^(Db-^$;^^il/, 2- + -/y 
jU3&:^<D+y >J;k 1 --/v+>'i;ji'«ci'C[)>fv + >"J 
.'k 2-b*'; 5 t^ji/ft^ob'tj ^5;?:i:;k 3-f'Ji5^t> 
20 ^;i'3^cC^ob';^5;^^;k e^^^y^-^u. hyr*^^ 

[0036] cn6C3[>T-'U=^^iPS. iyi^UTJl^^Ji^m. 
S/^l^Sv r;U:3+e>S> ;?7;l/;J<+S^Jl/S. TJl^^^Utf 
30 [0 03 7] >^Nay>M-?-tC«, ^'-^^^ fe^, MM. 

1-1 Ogg. »*L<»^»l-6aS. #{c^ 
1 -4SSc!:)r;i/+;us*iW^r&^. 

[0038] r^l/ra^^i^StCfci, ^ x 

40 -eng. !{$jc^S(i-4ga<Dfifiir^b=i=^^i^a35^i 

[0039] r^l^n^f ^>:*?;l/3j<xju»tcti. ^ 
h+^':^jl/5}<j:.jk X h5t^^':«7Jl'^xjk :?*n7}<+^'^ 

^ Jl^S^^j: i'OT^l^a l^mf^co^m^i^ 1-10 SS© 
50 fi. J^«:i-4lifi(0{BSir;i'a=^-i^;^7;UJi<^;uS)&i^ 
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10 0 4 0) TiyJVmtbXit. T 

g<D^^;^ 7 T a T Ji/=*^ u >S^J&^ u r <i: lo 

[0 04 2 3 w*ui^iBa^cc«. mm'j>it^^. m 

[0 043] SfSl/liWtiJ^;^:7^>^i, R» --R* CD 

iUStcft^r. x«T y <!: fccca^igs-t^R' 30 

[0 0 4 4] Y><i:L-Ct^. m 

\t. hy^x^iWsJ^:^ hy (4--?^^^p:7*^ 
h y <3. 5-i?>^Jb:7a:^Jl/) ^^ 
:^:7y>, hy (2. 4. 6 - h y y ^JU:? s^ 
::<:7^>. h y (4-^ m^^:7xj:.;V) 
by (3. 5-$;^->< by 
(4-^na7x^;i') 7f>::^>' hy{3. 5-^^ 

&i'02^Ct-,ar-^i'+^^*>'ry-;i/)^;j^7^> : hy 
h yx^ji/jf;;^:? hyr/^jv 
a^xv^ys h yr -f h y-^+t^^i/j^^^ 

:7^>&i'(Dh yc».„T;i'^;i/>^;;^:7^> : i^ipu^ 50 
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Jl/3^;^:7 ^ >tt<»f<D^^C4-t»*>^^T;^+^bt^Ty- 

h y C4-io5>'^PT^i'+;v*;^7 ^> ; 2-b'y2^;i'b 
x:7;tx;i/;f>;^:7 (2-by2x;l/) :7*^;U 
h y;^ (2-tryi>^i') if^;^:7-<>, 2- 
b'y i^;i/bX-^^jV7j->;^:7 ^ bx (2-byt?;V) 
^ 2 -byi;^;i/b;3;x^;u*;;;^7-^ 
tr;?^ (2-byi>;u) x^^u*;^:? 2-by 
s;>;Vb;^:/^;i/*;:^:7 bx (2 -by-:;^;i/) 
;^s^x7^>. 6~^^;v-2-bys^;i'bX7*x;i/ 
*xr7^>, bx (6 -'y9=^iV-2 -byi>;W :7xx 
h y X (6 -^^;u-2-byt^>H/) .-^ 
xr7-r>. 6 -x^ju-2 -by i;'ji/bx:7xr.ji/;^x 
:7 ^ bX (6 - x^jU-2 - by s;^;!/) :7x:::.;V;t; 
TsV hyx (6 -x^;V-2 -by i^JU) ?f;x:7 
6~:/^;^-2-by$;?;^bx:7xXJ^;^xr'^ 
bX (6-:/^Jl'~2 -by$^;l/) :7xxjU7jNXr? 

hyx (6-:/^;b-2-bys;';i/) 3^X7-^ 
4, 6-$;^J>«5^^^-2-by*;?Jl/bX7xx;l/;}-^x 
:7^>, 6 h=*^S'-2 -by^;l/bx:7 jtx;U;^X 
bx h+i^-2-by5^;U) :7xx;l/ 

*xr'^>. h yx (6-^ h^s/-2-byt^;U) 5^ 
x:7-/>, 6 -:5'PP-2 -bye^ji/bX7*x;u;jxX 
bx (6-^PP-2-byt^;U) :7a:x;l/^h 
x:7^>, f-yx (6-i:7pp-2-by^^;L') ^-7.V 
4. 6 -*^^PP-"2-by$x;UbX>'*^;U5t; 

x:7-f>, 6-:/P^-2-by*^;i/bx:7xx;i/;^x 
^'-f^, bX (6-:/p^-2-byi^/l/) :7x^;l'* 
X7^>. 2. 6-bX (5^:7xxjl/;t:x:7^-/) by 
2. 6-bx (^;^-p-hy;i/*X7^^) by 
s»a^c[>««3B^s«:W•r*J^xr7 -< > : x5f>- 1 , 

2 -^-/;i/bxi>:7xx;v*x:7 x37>-i, 2 
-iP^;i/bx [bx ( h y :7;l/a^py^;^) 3^X7 
>] , X5^>-1. 2 -2^-f;VbX5;*7x::.Jl/*X7 -{ 

x^>-l. 2 -i^'-f J^bx$^:7xx;^;^x7 

1, 2 -:7xJ::.U>bX$^:7xXJl/3t;X>' -/ 
=^^1f:7;l.3|-p$x^p-^>f->- 1, 2-S^-f;i'bxy:7 
xxjI/;}nX:7 h^:7;l':i-pS^^p:^y->- 1 , 
2-i^-<;i/bXS^:7xxji/j^x:7--/>, :r^ar7;u*P 

^'^P^*1='fe>- 1 . 2-5^-<J^bX*;'7xXJl/sJ?X7 
1. A-VV 4-i>t-:^yri^^O 
bX (1. 2-i>r7xx;l/) .•^x:7^y-rf^ 

[ 0 0 4 5 ] Sf S Ul>W«T;Vt/>i L/Ttt. fuSIWn^ 

(D$f*ci^W«S*x:7^>K:?*i^;-r^)W«r^i'f^>. m 
7L«. b y :7 xx;vr;l'^'>3&:^OSifeS«:WUr(.>T 



C7) 



01 



[0046] ia^i^^-t*. miie^w^viiE^^jigiit 

2.. 10 

[0 04 7 ] m^m=s:mfs.fi>micit. a^©:?-^ h> 

[0 048 ] Byia:7"o h >S!«D ^> ^^fetSft-^^i l/T 20 

:^Knci') : iS^SmK^J:i'©)t-'^ay>K : y >■=&■; 7" 
©V. wx«Mo*^tj'N^a5i<';K<c<!rAsW€>n 
[ 0 0 4 g. ] 7-p h >ffi© ^ ^*«{k^!g!KW. m . 
-St u > ;^ ^i';^ >^nc i'©gfea * W or u > r 1 4: T 
:/a/^•>;;^7^*>K. t -:/g^iu;^ji/*>K. 2- 
h y Od ^ >Ki5c <ir©BtfeS* 

y n ag^SE. F- y 7 Ji/:*- ni^K. ^> S^K> t^'n b' 
n-K®. WviSR tv-cy>K, t} 
t}':fV)\^W.. tirf^):^^. -^-jy^K. sy 

©g^»**L.t:i,»-c<>J;t,»iS«JilI*]g5*Ji'Jh'>K. 40 
i;n-v+-y->*;V;K>l83fei'©liSlK*Jl'#>K. 

:*-n'>s?^c<b-©;FiSfa/iite]^*;i' 
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[0 0 5 0] JV-fJ^iJCCl*. BF, . BF, • 

0 (C, H, ) , . A 1 C 1 , . T i C 1 , . T i [O 
CH(CH, ), ], . SnCl, , SnCl, . Nb 
F,. TaF, . PF, . AsF, . SbF, J^i'©. 

mVBSl7cm©>'^Dy>[b!^SL.<B'e©m^«5. * 

[ 0 0 5 1 ] ^tfc. Sl»iB[attT-*>4WT2.18^** 

>;^jl'sfN>K/j:i-©T y -;l';^jU!f;>e. .^3S?& 1 ~ 1 
tty if >;^;l';^>M'ii'©^l4 1 ~4igS©T^l'+Jl' 

1 0gs©JigJi»i^iSfa*Ji'>J«>K: («6K. /^ 
ny>{t7j<iR!^. y>K!&i*) *i$sns, 
[0052] m^n^^mm^m.b.Vk 

^^i*i5iaw^©:;7ft(cj:»)?f5ci*3-c*?>. 
[005 3] ^^^(jyfmmt. t hvi. npHk^M-Vc 

( 0 . 4 ^^U/L) ©O - D#^^{«WliK(©JSaS 

(2400-2700 cm-') ©S^7 hfit^JglflcL/. 
^^^^y-;^D^C>!=t•r•S^^P^■^K (electron donabil 
lty ) AvD J «^^^14{b^». «tr 

[0054] C©J; 9 &«^-*tt<k#«)K:tt, m 

IIJ5]g5^{b*SSi^j:i'*i^Stv2.. Cti6©{b^ 
[0055] jjcfc. uiam^^-SAi/D ©fit*. m^L 

«. rw«fb^5lt£:K:feW^««S&mj !*S • ^Sx^^m. 

im . BSla5 1^4^2 5B^?fifei'«:#M 
-Ctf*. */c. OT{cM^-r-Sm-7«^tt<b^{c*J(r» 
#**-C{CS^-fl|#fiPAi/D ©{I4fil3lllrt{cm-r. 
[00 5 6] r5>5«iot:«. ^^yVT^ 

i5^;l/r 2> (2 3 3) , n--7"afJVT5> (2 
30). n-t/^'iVrsV. i?x?-JVT5>. 5>-n- 
7'af;ur5> (2 4 2) . t?7'f-;vr5>. hyx^ 
;i/T5> (2 3 8) )5:^©0*6^T5> : t^^'n-^^^t/ 
}V7 5 ^jJtillSJ^r 5 > : > ( 1 5 8 ) . N- 
^5^jl,Txy> (1 5 1 ) . N, N-iJ^gf-Jl'Txy > 
(148) ^ct'©^#^T5> : i;^*-^-JUT5>. 
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y-;UT5> ; *^U*U>. N -^^JUfP y K>. f 

ix> ( 1 6 8 ) . a - f=3 <J > ( 1 8 3 ) . /8 - b-a 'j 
r-t:="^> < 1 60) . 2. 3-Jl^ty>. 2. 
4-;^^«^>^ 2. 5-;U^^:^>. 2. 6->^l/5^i^>. 
3, 4-";l'^e^>. 3. b-JV^i>y. 2-x^;l'f'j 
3-x^;H:::-U>>>. 4 - x^;l.f U ( 1 7 
9) . 2, 3. 4- h U-^^Jl/fyS^^, 2. 4. 6- 

45) . (240) . 4- t:x;vt: 

(19 3) . b'^2;?>. ey 5S?>, »J>, ^V^^ 

[00 57 ] JffS L/l^TS>5lCCti. m2Sr^ 
rjy>. jw^i^^v. 1 5^V*-;i/^ci') ^c<if 

[005 8 ] >(%Zym^C\t. m«> x^U>^5> 
(2 3 7) . N-:7*x;l/x^u>-^ 5> (18 6) & 

T*fehT5F. N. N-t?->?^;^>^J^Ar 5 F ( 1 

0 7) . N. N-S^-^^il'T-feFTS F (1 1 3) . 7=^ 

*yF (14 1) . s;^>f v:7'^t•;^x;^7^^5xF. 

[0059] r;l"f't: FSib L/T^. T -fe h T 

Jl/f'tF(79). >'*nb':^>r;^rt F (8 5) . n 
-l/^Jl/rJVf't: F (8 3) . Ti'PU-O (1 2 
2) . -^5?^cil^-('>. h^r^Uf'fc F (7 5) 
i'OBII^i^r^Uf^t F. ^^XriV'TtF (5 3) ttt 

[0060] X— f-^USCCrt, fi?Ji(*. t;^x^;l/x--f' 

(7 8) . t^-n -:/Pb';Ux-7^;V (7 3) . 
V:/nt^^l'^-'7^>'^ (7 5) . x5^;l/ n-T/^/l/x— 
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r-Jl' (7 7 ) . x^;WfcrxjUx-f-Jl/ (3 1 ) . n-:/ 
^;l/b'x;l/X-f';!/ (3 3) . ^ V^^)^^::^)^:^:--^ 
JU (3 3) . t^TyibX-f-il/ (6 6) . 1. 2-$;^p< 
h + i^x^> (7 1). -fenvji/-/, 

^^x^u>yy =i-jui?-rf^;bx— 7^;u, ^ 
X ^ u > y y r:i - ;W S>x ^ ;l/x - )i <t'Otftt^x- 'T- 
JU; rxv-Jl' (2 6) . t^x^M^-^b (2 5) . 1, 

#]i^x-7^ju : :/Pb•^>'p^+1^-< F (5 9) . x^u 

10 F (5 1 ) , 3, 3 -b;^^PP-p*^-iU:i-^ 

(78) . t?'^^ (4) , f^h^bFP7^> 
(90). 1. 3 -t^^t-^^V-^^ (5 8) . 2-^5F-;U 
- 1 , 3-i>:t^V^> (61). 1, 3 

-S^:t^V'7> (5 6) , 2-:7aXJI'-1. 3 -t^:^ 
^^V^>(56). 4-^PP-?f?-Jl'- 1, 3-S^ah4^ 
(4 3) . ^h^bFPb-^> (9 3) . 1. 4 
-i/2r+1?-> (7 7) rj:i'co]S«ix^-f;l/&<i:*iWe> 

[0 06 1 1 cnecDX-f-il'^^CDO^, gjStt^WL 

20 "t:i^xfcj:c»r y-j^««:Wr^5S=#Sixv~7^ji. (m 

[0 06 2] ^F>SiL/r», m«, r-feF> (6 
4) . y^;Ux^;V^h> (5 7) . V>x.^)V^b> 
(5 6) . vr^'PbVl'^r F>, ^^;l/br^>U^F> 
(8 9) . y^)V^V^^Jl^irh>tj:^(omtm^h 

S/i^P^+'9--/> (6 6) tjii^mmWi^hl^. T 
-izhv^yiy (56) fj:<h'<D^#jK^F>3te<b^*5ptfe, 
30 n-5>o ^i^F>»CCtt. /3->^Pb-*7^F> (3 
4) . r-:/^P^^F> (66) , e~fj:fu'^i!^h 
> (8 2) 3^ci'*i^*n2., 

[0 06 31 x;^'^;i/3s^c«. m^^t. mm^^-jv o 

6) , ftKx^;U (3 9) . i^PPftKy^^l' (2 

7) , g^K:^^^K $;>^5^PPefK-^^^^ (2 3) , v^tx 
b-:t>K-^^->V (3 3) , :;^Pb'*>KJ^9^->l/ (3 

2) , ^VRS^^Jl' (3 2) f^£<omWitjJV7fi>mT 
jl/^^jVxy^T^;!/ :B^®brxjl/ (2 1) /5:i*<Dfcrx;l/xx 

T-^v : Ti> y^vK^^^i^ (3 0) . T^y^i/Kj^^^ii/ 

40 (3 3). ^ii^V)lWt^f')\^ iS7) . ^pF>K^ 
d'P F>Kx^;l/%fCD:T^^?0:^Jl/5i<>e!r;l'* 
)Vx.p^f^)Vtji^fj^mf^tii>. C*xe>cDxX'^;i'5KcD5 

[0 06 4] ^VVJVmiC\t. m^\t. r-feFxFy;U 
(4 9) , :?'Pb-:i-xFy;l/ (5 2) >^^P^Fyjl/. 
ri7ypxFyju (37) . -^^v^xhy^i/ (38)^ 
i'*^^*n2>o xFP{b^Jai:l.r«. ^FP 
50 (6) > xfpxd7> (8) rj:^(OmS^^hU 
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it^^. ^ hn'O-fe'^ (2 1) ifet'<D5?S8l- hO'fk 

h;l/X> (2) . (4) . x^^JU'Oisf^ 

(4) . ;^9'U> (2) , a-j'f'^l'^^^L'^ (4) . 
p-y5^;l';:^^L'> (2) ^c<t'*^W6n. fltlSl^^b 

^mmickt. ^<tx^u> (2) ^tt-*^^sn€.. 

(006 5 3 Ctih<Dit^<t!iCf:>^i=>m^^lSAvD ifi 
4-2 5 0. Jf*L/<»l 0~2 30eK (W^tt. 2 
0~2 0 0eiS) <D{l:-&'gJ?:ffll='2>JS^**^V^ */c. 

0~2 5 0. JTf;L'<l3:5 0~2 5 0Se[ 1 
0 0~2 5 0flS) */c, 

[0066] cn€>©-ft^®^%. JSl&Sf'P&^ci'© 

[0067] c ne.com^«#l4{b^!t?j<D ^ ^Stt 
;?^-&t>HiT:SStt(b^ (^{c^r^ftT 5 >fc j:cJf|^H 

^(otcH). fmmit. 7 5 -f 5 Fm, 

<D*ijtf*L-i'^ 5 etc. c:n6©iKati4{b^t, X- 

[0068} :*:#6BB©MSSEJS«:*sli-C». ^RtKOflS 

(cjijor. iBa-?i. s-?^i4<b^4*3ffiaffl»5^^ 

o?{b^t3a^«:ifl^-&-c^-C*«. WSlJh 
B5i3m^et^eAi/D?:Wr?>'(b^!g5iUT. 

<b^^x»«»l±<b^. grief y i^>xtt f 

•JS^^St^^^^CfOTSWb-^iifi-^iiSi. ^5£!i 
[0069] ll4J®J?>*«R£-r-S^fi£^>OS!|^». SUtiS 
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(00701 w^a'^:^•7 •» ^iircie&T-cDW^i*. w 

^if. JlW^vIII®^^)S?Sl*J^^c*fL/-c. 0. 1- 

lOOO^Jk ffi:*5~500*^k »*L/<«10~ 

2 0 0*Jk se.tc»*C/<«i 5~ioo*;HiiSr 

1 0-1 0 0*-»l'!lK, !^k:2 0~6 0'=&;u«K 

«I^ISviiigj^)li!Si*;wK:>[^u-c. 0. 1~1000 

10 ^r;l/, jiS5~5 0 0^;U. ff*l/<«l 0~200* 
;k §6{CjtTl£U<«l 5~1 0 0^^W«fi-C4)D. 1 
0-100 If k: 2 o — 6 o *;HiffiT?$>&» 

Kl*^i'fc>!t-r&WS*:^:?^>*ci'©iBfiL 
0. 0 1~5 0*;k iiSrp. 1 
~50*Jl'. Sf*L<«0. 2~20-t;l'. S6tCjff* 
L/<WO. 5~5^Jl'gK'C*4. 

[007 1 1 «-T#,-^tt^b^©fi». »rviii]K^«R 

l^jUtC^tU-C. 1-1 0 00 0 0*^1'. !i73;0<«5 
-50000*Jk 3e.K:Jf«L/<«l 0— 1 0 0 0 0 
20 ^JUiST-**. ai^m^14<b-&!B!ios». SrviiilS^ 
sasi *;i'fcJ^L'-c. 1 0 — 1 0 0 0 o*;!' (^^«. 

5 0-7 0 0 0*;l') . !^tCl 0 0-5 0 0 0*;l'Se[ 

!g3CDffifflS«, ISvilljg|^lll?Sl*Jl'tcMUr3a«<JS-C 
*n«J;c^ ^^^ti^b^^rSlB^i U-C 
ffli,*j&:c»«^{c«, «W^t4^b^<DfiW. »viii»i 

^Ml^rMC^fO-C. 2-2 0 0*Jl'. j!fSK«5 
— 100*->k §6«:»*K ttl 0-5 O^^mSr 
30 «^m#14{b^!BJ«. RJS^i C-c 

(007 21 MJirS14sS»i L,-c©mvaii®l#RiS***i 
fiT-rS. »VIIlKl^^b^?:^tf*^-«*SJR 
40 ffi*J*L/l,>. 

(007 31 Ctxtc^tL/. *MBJcDteJ«lfe». to 
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C 0 0 7 4 ] *#feHao:^^'C(3:. m^EMmmcO^&T. 
[0 075] T-b^P>JS*/ci*:tU:7 -< >Jk^^mt 

2-3 OSS. »*U<«2--2 0. IttCZ-l 0 
2-30. J?*L<«2-'20, iS5C2'-10g 

*S^<!:HfiM^i^*UTl^t:t>«t<. -fiite^«:2<i 
JiiiWUtt^TfeJcl^o 20 
[00761 BiFfB:^flSfil{b^!B5W. a^CDgjfeS. «x 

[0 0 7 7 ] T;U4^>ibrt*. mtf. T-i2^U>. 

2~>^^>> 1 40 

1 — l-*^^^'^, 2-:t^^ 
4-3^^^^>. 1. 7 5-y5^;i/ 

[00 7 8] t;1^^>Cc». t?il;l«. x^u>. :/Pf 

7*xjl/X^U/>, l-r^f-^. 2-r^^>. 1 
3 -^^il''^>f^>- L . 4--^?^V'^> 

2-:f^7^>. 4-2f^T">. TU>, ix^P'^=^ 50 
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[0079] -mit^mt tt»^C-»{tJ^«: 

ffli^rfcj:<. ^VOJ^. rji'=f>. rKibSig 

[0080] fJgB^fia?aft^«*a'r;?7;i^^^;u{bL/ 
Tfcj:<, i&omjtm <m«. *«sfc«Bistnjfife^c 

{bOrfcil\ Itt)S|pJt6^C7K^M^5:Wr?>3}^1±<b^ 
JglCCtt, r>»Un-;V5^tt^(Dt FP=^^$^il/S*WT'2>{b 

[0 08 1 ] T)i^::i-jm^t. mitm. mm^\ 

m\it^^(OTMx^^fcmtgm<D t f p + ^'^ws 

[0 0 8 2] -ffir^vn-^Matctt. ya^y- 
ju. x^^y-;!', 1 -:/n>'N*y-jU, 2-r^P>'^'v^- 

^o-l-*--ik 2--^5=•;^ya^^•>- 1 -^t-^k 
2-y^;u:7'py%->-2-3}--jv, 1 -^^^-th^-JV, 
l~*^5?y-;k 2-x^;l'^+if-/-Jk ;^r-ri; 

;k :7'P^^v^+*;^r;l'r3-;^3^c^<Dflla^^]KrJ^rI-;^ ; 
i^^p^^^y-iV, S^^P^+tf ^l'. 4-^5^;^ 
$^^p^=^^1f S^^P-^^^-fe^- 1 ^u. 

:^f'3-;k 2» 2 -t:;^ (4 - 1 FP^^^^-:?* 
x;l.) :rp/0&^7&«S*n5o 
[0 08 3] ^lir-»l'='-JUiC«. X5^u>y 

jk ?j<i;x^u>^y=i-;k i^t?^nt^u>yy=i- 
;k ;py:/Pb^k>^';a-;b. hyy^u>^ya- 

Jk 7"h^y^U>^yri-^Jl', 1. 6-"^+1f>t?3f 

^J^y-bP-;^. F y y^P-ji/:/n/N*> (2. 2 
-trxb FP+s^-^^-'i'- 1 \ '^^i'x 
»;xyh-;k 1. s-e^^P'-^+if^i^:*--^!^. i. 
4-*x^p-^s:^^1f>sy:^--;k «S5a(*36fis. sj^yrfs 

>y-X. ii'y^Y-X. 1^y:^P-X. T^l'F^^-^- 

rJWF-^vh-;^. r^i/fp-x, tp-;^. irp 
+2/p-;5;. y+v-;?^. xyhp-x. fu:**-;5^*j 

[0 0 8 4] »*H.>T;l'=3-Jl/SCC». ^#?ai-2 
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[008 5) «tJlS*>l"K>B!i bXit. 
i^K. 7'Pt::r>K> n-SSK, -fvSSBS. tvsy> 
iyy'u^Wf.. ijy-'jjm. ^ 

i'CDfllJg^*-'i"J<>S!, S.S.fi£®. y^)im. Avv^ 

Mtmti)\^if^'^^. »$L<»^»2~2 0 
lis, $p>«:jf$L/<w^5S3S2~i 8fiS<3:):^;ji"J?> 
!^«:^5R»2~ 1 OgS©*;W;i-c>K-c*i*i^*i 

(0086] S5Kffii(St^6gte*3RJS^-%Wr 2.*«ft<b 
[0087] Biif2*;i's}<-;WfcSi£«:*j(,»rw, Wsim 

risk: J: »5 . u 7 ^ > J^:f tSfait^igjte J: r -fe 9^ u 
[0 0 88] W^is. ^^^Fiafait-^ibr 

. [0089] CEo-C^ :^:|6|gco*&K:*}(,ir . jg^© 
(0090] *;i'4<-;WtiSlc;«cteW'5S^^©S!l^» 
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■C. ^VIIli^lli®©^M^tb-C. 1X10--2 
X 1 0-'*^l/, j!fSL/<tt 1 X 1 O-'-l X 1 o-'*JU 
Sg-C*0. 1 X 1 0-'~l X 1 0-'*;Vga:'C*>4*i 

(0 09 1 ] -mit^m<Dtii^kt. m^it. r^^i^y 

0. 1 — 10 0*;k Jf* U<«1~8 o^^k s 
6«:WSl/<til. 5~5 O-tJl' <m«l. 5->-5* 

10 It. mii. T•fe^^>^X{t5^^7^>lft:T:|&fa^b^ 

!B51-=6JUK:>Pfl,T, 0. 1 ~1 0 O-^r-lk S?*U<« 
0. l~8 0*Jk §i=)«CSf*L<«l~5 O-t;!' 

5~5*-)P) fiB[-C*0. Tk^JSlSSlJi UtTffl 

i>S»^{c«. Wis:Ffiaifa{b^!BJ i-tJWcJttL-c. o. 
5~ 1 0^:JUgR-C*-3-C'bJ;ti. ^c*J, SJc^J»jSl5 

[0 09 2] JStDli. :^RSttncW«liga54''C?ftto-Ct> 

20 ^Dn;t:;VA. i>^aoyi?>. HiH^b^. i'n 
o'<:/-jf:^Jt£©/May><b^<b*JR. cn6©il^«S 

[0 09 3] *;U#-Mb5JCD»> m^it. 1 0 ~2 5 
O'C (^j^tf. 1 0~20 O'C) . JfS L/< W2 5~2 
00'C(mtf. 25'>-130*C), S6{C»*0<« 

2 5 ~ 8 0 •aig©ss-c. SBE~ 1 5 0 m,smSL <if 

« 1/ < »mEE- 1 0 OSvBESS. as 1 0-7 omaS 

5^ jS-^igl^^j: i-©mffl©5^-Cff 5 C i *i-C * . S£ 

[0 094] RiDiKT^. Kc£;^fR!©t*. tiffl©:^. 

taRK, Sis. fglM. ^S. tttti. SW. *7 
Ai'nvhi/-77^-rj:t-©^g|^|g;-?>. cne«:ffl^ 

(0 09 5] 

(^?8©s*i^] 2|EBW©«4j«^tt. m^ictmstx-ftm 

tis *;U!j<-;WbJStEK:*sc>-c, iift^^jSBiffiti^^H 

tt:*- u 7 ^ >m:^tS?a<b-&!fe©*^i'5l<-/Hb«: J: 0 . * 
Jl'sJOe. :<7;V;i<>Ki;^^;V^Ci'©*/V»J<^;V'fb^ 

50 if5i»fg<b^Sc;a»?^"C3f jeccKji-r * c i *>-c# 2.. 
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[009 6 1 
[0097 ) 1 

iec(ctit^n§ili^ [^^D« : e»C. S^SHIAXMi (#) 
8!{; tbaSSl 2 O Cm' /gr. m^SO. 53ml 

/g. ^i^ma 1 7 5i->yxi-p-A] loosp^a 

[009 8 ] ^^S^b/cxf >^;^S^a^- Fi'U-:?' 
(rtSSI3 0m 1 > tc. «(riB-CiSII«L/crSt4^Ccffi^U 
/cfiftz-^^t^-fA*. ^{fc/<7i?"?Atl/r5 X 1 0-* 

71/. y5»>'-Ji'4m i*s^iyfy^;i'TH2^u>0. ig 
?&6 0 Kg/cm' cDlI;bSt?^AUfca. SSSUtJi 
[00 9 9] SlCB^fiR«5«r:«/;^i»civhi^^7^-«:J: 
». M-^i^t^A 1 -^^J^m^^tc*) 1 4 2 ^JW/Nf-C* 

[OlOO]5^0il2 

[0101] C0J:^ftRJES^i«?K©jSiffiI, Ji^©f±ii 

4>»j;l'®yg=-Jl'©j<9'^l'TH25=-U'>^©SIR* <%) 

(WT. mo) . *l*'?.ll^*>^cJ:5«:> Sili 

[0 102] 
C^l] 
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a 1 





C is IS 


( « ) 


1 


14 1 


8 1 


2 


18 9 


8 2 


3 


14 0 


8 1 


4 


1 3 8 


8 2 


5 


13 9 


8 0 



|:blS^l 

titt^tcS^U/c^^b^-^^j^-^Atcn^-c. 
U-Ci,»J&:l^fe^b>'<^i<'5A«r^ffl^4m. 1 A 

lK{baSW. ^-57^ A 1 i/-^ AM^^fcO 14 5 

IS5<D3«»?^tt8 1 fc. 5l&acWi^?K«rP'<rc 

iC5. *^b/^•7t?■?AO-S|53!Kja7C3t^. ^'C^f'jA 
20 ^<Dtmmifi^\yX^^1c. 
[0 1 0 3] J:b«iefJ2 

iij6t?«2tcss£(D-soDaff=&, 5iHiigE)ii/fc. -e- 

©«i«*S2{C^-r. a2*>?»W6*>^J:5«:. J!4M«r 

[0 10 41 
[^21 

30 X 2 





n » 9. 


( % > 


1 


112 


7 9 


2 


9 8 


8 0 


3 


8 3 


7 8 


4 


6 1 


7 8 


5 


5 3 


7 6 



40 

ife^t^N-^y-^Ai. Trn^-^ts^wmmic. r- 

^B«200m' /g. «B?l^O. 40ml/g. ¥ 

i^7LS8 0:i->yx hP-A] 10 0SP%m. 

1 0 0ll54^J)aL'X:S<b''-5'5t^'i'A=&S7cL/cfi. 

so 




[0105] ^LX. ritt^^c^if#bfctt^l:/^•7^^■^; A 

^^u^fiefflfSJiin^. <!:0«l{cu•CJS^c.S^t 
1 y^AM^^/c"? 2 4 5^r;U/8$-C*t). ^i'i' 

-C*)o/c. 10 
10 10 6] ^XK:. SI*gC^2i|S)««:L--C. SJt^mS. 

OlsliSjIl//c<!:C^. 1 OlHlll3IL/c«fe. ^^^l/T-fe 

2 3 9 ^ jV/^T?* 0 . «Si^^4tt«i^<!;iSTb & 

[0 107]tfcfi?W3 

r-T;^5:^(cti}^b:^c^^•7S'■^7A^JS{cft^■c, 
Slfee«3<bl^««cL/t:JSl£3-efc«tC*, jt^}Vr-b9- 20 
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[0108] -Pl,»-C. ID5S^J2 ilUfiKCL/T. Sl&afe^ 
«<Di*iHI. lP^4<D^±ji*, 48j:iyfSl£:«!>-a(DfilfpJ&. 
1 0lsI^iiL/fciC5. 1 OIeliS^jgL/fcf^cD^^;UT-te 

•3 1 8-=&Jl//B#i«K<STl/. jt ^ p ij )i,t^jt '^fvco 

[0 10 9] Jli60!l4 

A 1 5^5 M^m^mtc 0 2 3 ^;V/^-C* . ^ 5r i' V -'I' 
^;KD-»' ^^1/7 i2 9^ U >SKI0SJR^« 5 3 %-C*> 

[0110] Sli6^2 ilalSCCL-C. SJO&RSjg^iS 



